Identification of two forms of glycogen phosphorylase in Dictyostelium.
It has been known for 20 years that during cellular differentiation of Dictyostelium discoideum, glycogen is degraded to provide the glucose precursors that are required for the synthesis of the end-products of development. Because this pathway provided a distinct developmentally regulated event, a number of laboratories have investigated the regulation of the first step in glycogen degradation, glycogen phosphorylase. Of particular interest was the possible regulation of this enzyme by cAMP. Cyclic AMP is know to act as a signal in this organism for both chemotaxis and cell differentiation. The phosphorylase activity was found to increase during development and, therefore, it has been used in many studies as a marker for late stage development. However, only one form of the phosphorylase was found, and therefore it was concluded that cAMP was not involved in regulation of this key step in the developmental pathway. Here we report the discovery of a second form of the enzyme. This form is completely dependent on AMP for activity and is found only in the undifferentiated stage. This second form contains several of the properties of the nonphosphorylated enzyme that occurs in systems that are regulated by cAMP. This result and the recent discovery of a cAMP-dependent protein kinase has rekindled the possibility that at least one of the effects of cAMP in this organism occurs via a cAMP-dependent cascade of phosphorylation; that is, the activation of glycogen phosphorylase and subsequent production of the precursors for the end-products of development.